Measurement of amino acid release from cultured cerebellar granule cells by an improved high performance liquid chromatography procedure.
Endogenous amino acid release was examined in rat cerebellar primary cultures comprising more than 95% of glutamatergic granule cells. Eighteen amino acids were determined in the cell extracts and in the release fractions by high performance liquid chromatography, using precolumn derivatization with o-phthaldialdehyde and separation on a reverse-phase column using a multi-step gradient system of two solvents (0.1 M Na+ acetate, pH 7.2/methanol: tetrahydrofuran, 97:3). The fluorimetric response was linear, at least in the range of 2-162 pmol, for all the amino acids analysed, with a detection limit of 1 pmole. We observed a good reproducibility in within-assay and between-assay coefficients of variation of the retention times and fluorescence yield. When cultured granule cells were exposed to the excitatory amino acid receptor agonist quisqualic acid (50 microM), we observed a net increase in the release of glutamate (3 fold over the baseline) and a smaller increase in that of aspartate (2 fold) and taurine (1.6 fold). Other amino acids were not significantly affected. GABA levels were below detection limits, due to the minimal number of GABAergic neurons present in the cultures.